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Camponent: FPB and GPE Purge Prassura Transducars {P2.5, F2.4) Approval Data: 11309
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Crltlcatty
Fhase Failure ! Effect O3 coption Hazard Retarange
g Erronaairs gulpul signals [rem both qualifind gansmre or rarnalning guallffad sansor within the redine I'mil rasults in loss of redline 1R
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Fadundency Sereens: SENSOR SYSTEM - VALYE SYSTEM: UNLIKE REDUNDAKCY
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DESIGN
Componant Group: Igiriters and Sansors Preparad: M. Olivar
ZIL Ramn: J273.04, 122404 Approved: T. Nguyan
G omponent. FFG and OFB Furga Frassure Transduners (P26, P2.4) Apnroval Bate: 330059
Parl Mum bes: REZZIREETOON, RE22JIVAEST O Chanpe §; 1
y Falivre Mods: No oulplt or erronsaua nutput slghal, Directive b: CCEDMEY-01-4994

Fage: 18f 2

Des‘on f Dacument Referenca

FAILURE CAUSE: A: Broken or shaded canductors,

ELECTRONIC, ELEGTRICAL, AND ELECTROMECHANICAL PARTS FOR THE CIRCUITS INVOLVED IN THIS FUNCTION HAVE BEEN SELECTED FROM THE CLASS 8 QR EQUIVALENT
APPROVED PARTS SELECTIGN (1). STRAIN GAUGE OPERATION 15 WITHIN 1S ELASTIC RANGFE, BELOW THE MATERIAL YIELO FOINT. SUFPORT FOR THE STRAIN GAUGBES IS
PROVIDED BY AUHESIVE AND FILM LJSED IN CONSTRUCTION AND ATTACHMENT OF THE STRAIN GAUGES (2], INTERGONNECTING WIRES FROM DIAPHRAGM TO TERMINAL HEADER
ARE SECURED DY POTTING STRIPS TO PREVENT MOVEMENT AND WIRE FATIGUE. THE ADHESIVE AND FILIY FROVIDE RISU LATICN FOR STRAIN GAUGES. LEADWWRES ARE
INSULATED TC}PREVENT SHORTING. PROCESEES USED FOR SOLOERING OF ELECTRIGAL COMNEG NGNS AND TERMINAL COWKECTICNS ARE CONTROLLED B SPECIFICATION [3),
UPFER WIRING POTTING PREVENTS WIRE MOYEMENT AND SUESEQUIENT WIRE FAILURE (4)

117 BINAAB2E; () RGTR0; {3) RUTODS. RL10COT, MSFE-SPEC-278 143 RL1000R
FAILURE CAUSE: G- Sensorinlal plupaed,

LRBIIER SYSTEM DESIGN INCORPORATES A FILTER IN THE OXVGEM AND FUEL FEED SYSTEM ELIMINATING PROFELLANT CONTAMINATION SONRCES {13, THE HELIUM SUBSYSTEM
HAS A FILTER IN T1IE FGA PREVENTING CONTAMINATION ENTERING THE S¢STEM DURING PURGES {2). INLET FORT PASSAGE 5125 PROYIDES CONTAMINATION PROTECTION ()
rINGR FLOVY IN THF SENSOR MLET DUE TO CLOSED GAVITY DESIGN REDUCES PGTENTIAL FOR PARTICLE CONTAMINATION PARTIAL BLOCKAGE OF THE (MLET WILL NOT
DEGRADE SENSOR FUNCTICN. COMPLETE BLOCKAGE FORMING A PRFSSURE VESSEL IS REQUIRED 10 ALTER SENSOR FUNCTIGH

N CrICO 1301 S0 423 RO01 30, (30 RET001
o FAILLIRE GALSE:  E: Frachured gensor dlaphragm.

THE DNAFHRAGDI 15 MANMUFACTURFD FROM A-285, 4.288 EXHIRITS RESIATANCE Tor CORROSEION AND RESISTANT 10 HYDROGEN EMVIRONIAENT EMRITTLEMENT |11, PESIGH
CRITERIA FOR BURST AMD FROOF PRESSURE REQUIREMENTS ARE IDENTICAI IM BOTH DESIGMNE () THE MIMRIUM MacTORS OF SAFETY MEET CE| REQUIREMENTS (3 THE
CAPHAAGM MEETSE HIGH SYLLE AND LCAN CYCLE FATIGUE LIFE CE FEQUIREMENTS (4},

(1) R35-8382. (2} RC7A01; (3) RES-85645, CRI2CHD0QIE; [4) RLOOSIZ CRIZOROCIZA
FAILURE CAUSE-  F: Vacuum refarence cavity damaged causing loga of vacum,

THE QUTER. CAZE 1S MANUFACTURED FRGMW CORROSIGN RESISTANT 2041 CRES. THE DUTER CASE, COMMECTOR ASSEMBLY, AND PASE ASSEMBLY ARE WELDED TOGETHER TO
FORM THE WAL REFEREMCE CAVITY. THE CAWTY IS HERMETICALLY SEALED PER DESIGN REQUIREMENT (7). SHOULE WACULIM BE LOST, THE CHANGE OF THE SENSOR
ACCURACY COMPARED TCQ THE OFERATING PRESSURE RAMGE 15 MIMMJIAL.

0| RCTOD
FAILURE CADSE: & Broken plna.

GOMNEC TUR SELECTION CF THE ASSEMBLIES 1S CONTROLLED BY ROCKE TOYME SPECIFICATION RECHMREMENTS (1), THE COMNECTOR DESIGH INCORPORATES FEATURES SLICH
AL ALERER SEALS, CORROSION RESISTAMT PINS, LOCKING CONNECTA RS, AND CONTROLLED ELEC TRICAL COMNECTIONS TO FREVENT NMALFURCTION. THE CONNECTORS ARE [N

D) RCIO0N; (2) RCIZI; {3) DVS-5SME-202, DVE-SEME-273
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Compali. .. Group: lgnlters and Sensors Prepared: M. Ollvar

CIL tem; J223-01, 432401 Approved: T. Mpuyan

Companont: FPE and QPR Purge Pressure Transducers (P25, P2.4) Appravet Dals; JIFNEE

Part Rumber: RE221¥AESID0, REZ23VRESTIMH Change ¥ 1

Falivra Nhoda: Mo sutput or emrgnagus sutput signal, Directlve 7: CCBD MEY-01 4094
Papa: Toed 2

Designa ¥ Decumaml Ralerensa

FAILURE CAUSE: H: Change of Inlerdal raslstance caused by molslure, cameslon, ar contam ination.

BENSDRS ARE HERMETICALLY SEALED TC PROTECT FROM CONTAMIMATION, A BAGK FILL DF THE SENSOR CAMITY |15 DONE TO INCORPORATE AM MERT PURGE PREVENTING
CORROSION GR COMDENSATION iN THE SENSOR, §EAK RATE REQUIREMENTS ARE CONTROLLED PER SPECIFICATION TO PREVENT INDLICTANGCE OF FOREIGN SLBSTAWCES AND
PREVENT LOSE QF THE :NERT A% BACKFILL. INTERNAL POTTING, FASSIVATION, VARNISHING, AND COATING WITH ADHESIVE PROTECTS FROM INTERNAL CORROSION (13

v

HYRGI001
FAILLRE GAUSE:  ALL GALSES

SENSOR 5STEM OE3IGN PROWIDES REDUNDANCY TO THE ELECTRICAL COMPOMENMTS TO PRECLUDE ALL SINGLE POINT FMLURES OF THE CONTROL FUNCTIONS, At IDENTICAL
DEEISN SENSOR IS USED AT THE FLUEL PREBURNER Pr PORT WHERE THE ENVIRONMENT 1S MORE EXTREME. THE SENSDRS ARE A VENDOR ITEM. DRAYWING SPECIFICATIONS
ANDMANUFACTURING PROTESSES ARE CONTROLLED BY ROCKETDYME (1), ALL SENSOR DESKSN ARE SUBJECTED TO 4 CRIMCAL DESIGN REVIEW. ANY DESKSH CHANGES ARE
REMIEWED (1), THE SENSQRS HAVE COMPLETED DESIGH VERIFICATION TESTING {20. INCLLDING VIBRATION TESTING (3. THE MIHBMUNM FACTORS OF SAFETY WMEET CE!
RELUIREMENTS |4). THE SENSORS WERE ANALYZED FOR HIGH CYCLE FATIGUE AND LO'W GYCLE FATIGUE LIFE AMD MEET CE| RECUIRENENTS (5). TABLE JAER, S22 LISTS ALL
THE FMEAPCIL WELDS AND IDENTIFIES THOSE WELDS IN WHICH THE CHITICAL INITAL ELAVY SIZE IS MOT DETECTABLE. AMD THOSE WELDS 1IN CHICH THE RGOT SIDE IS NOT
ACLESRIBLE FOR INSPECTION. THESE WELDS HAVE BEEH ASSESSED A5 ACCEFTARLE FOH FLIGHT BY RISK ASSESSMENT (6. SEMSQRS FROM ENGIME 2010 WERE RE-
SUBJECTED TOOACCEPTANCE TESTING. ALL SENSORS MET ACCEPTANCE CRITERIA WITH THE EXCEPTICN QF DNE WHICH EXHISITED A MINOR ZEROQ SHIFT. THE COMTROLLER
MOMITOR SYETEM IS COMPRISED QF REDUNDAHTSENSOR ELECTRONIGS, REDUNDANT HARN E3SES, AND REDHNCANT CONTAOLLER CHANNELS 7.

(N RCTO0. (2} BVS-S5ME-203, REE-863D; (3) RE5-203-12, RES-203-14; {4} RS5-A545, CP32q ROOATE; (5] RLOOS1Z, CRIMRMOIE: (B) FSS-3756; {7) CPA0SRINGS 3 2 3.5
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INSPECTION AND TEST

Frepard: M. Dliver
CIL ftem: J223-, 234 Appraved: T. Mguyen
Componeni: FFE and OPB Purge Pressura Transducers (R2.5, P2.4) Approval Data; 1130100
Part Numbear; REZ21YRES T, REIIIHRES 0 Chemga #: 1
Falture Mode: Ho cutpul o erreneocus outpul =ignsl, Diraciive #: CCRD ME3-01.4952
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Fallure Canses

Eignificani Characiaristics

Inepactians) ! Tesi(s)

Dracumsent REfgrenge

A SINGLE PICKUP, CUAL RES22%% / RES 7001
OUTPUT, PRESSURE
TRANSDUCER
INTEGRITY OF [NTERMAL  PROCESSES USED IN THE TRANSDUCER MANUFACTURE AND ASSEMBLY ARE VERIFIED PER
ELECTRONICS SPECIFICATION ANO INCLURE: : RL100ED
COMPONENTS - SOLDERING OF ELECTRICAL CONNECTIONS. RL100G7
- ATTACHMENT TO TERMINALS. RL140CE
- ENCAFSULATION OF COMPONENTS.
o FRESSURE TRANSCUCER RES2233/ RES7001
EXTERNAL CLEAMLINESS  TRANSDUCERS ARE VERIFIED CLEANED PER SFECIFICATION REQUIREMENTS. RCTIO1
e PRESSURE TRANSOUCER RES2233 f RESTIN
- DIAPHRACK INTEGRITY TRANSBLUICER DIAPHRAGHM |5 PROOF PRESSURE TESTED PER SPECIFICATION REQUIREMENTE.  RCI001
' f———— e e —e - —_— - —_ . - - o - . . . -
g £ PRESSURE TRANSDUGER RESZ23} F RESTOM
REFERENCE CAVITY TRANSDUCERS ARE PROOF PRESSUNE TESTED FER SPECIFICATION RECUIRERMENTS, RC001
INTEGRITY
RFFERENGE CAVITY IS LEAK CHECHED TO VERIFY SEAL PER SFECIFICATION REQUIREMENTS.
a PRESSURE TRANSDUGER RESee3a/RESTONT
COMNECTOR RECEFTACLE ! RES5123+
COMNECTOR INTEGR(TY  THE FLATING ON THE CONNECTOR PINS IS INSPECTED PER SPECIFICATION REGUIREMENTS. RCA23
THE FOLLOWING TESTS ARE PERFORMED OURING MANUFACTURING AND SENSOR ACCEPTANGE:  RC7u01
- INSULATION RES|STANCE BETWEEN PINS AND THE CASE IS VERIFIED TO BE WITHIN RC70041
SPECIFICATION RC 7001
- DIELECTRIC VOLTAGE TESTS MEASURE THE CURRENT LEAKAGE BETWEEM BINE AND CASE AND
VERIFY THEM TO 8E WITHIN SPECIFIEATION.
- TRANSOUCER BRIDGE RESIS TANCE IS VERIFIED TO BE YATHIN SFECIFICATION,
H FRESSURE TRANSDURER RES£2233) RES 1001

ALL CALISES

HERMETIC SEAL INTEGRITY

FRE35URE TRAKNSOUCER
ASEEMBLY IHNTECRITY

CLEAMLINESS REQUIREMENTS ARE VERIFIED FER
THE TRANZDUCERS.

SPECIFICATION DURING MANUFACTURING OF

AFTER THE CASE IS WELDED, HELIUM LEAK TESTE ARFE PERFCRMED TO YERIEY HERWETIC SEAL.

RCTOD1

RES2213/ RERMM

ALL VENDOR INSPECTHGN AND TEST CHITERIA 15 LMOER ROCKETOYNE APPROVAL AND COMTROL. RZTOD1



Cormponent Grgup; [griters any Sensars Frepanad; K. Cliver
CIL Itam: Jzazen, 923404 Apprevad: T. Nguyen
Component: FFPE and GPFB Furgs Pressure Transducers (R2.5, P2.4) Approval Oate:  3/30/9%
Fart Mumbar: RE2MINRES MM, RE2213/IRESTO0 Changs #; 1
Failura Mode: No outpul ar erradeaus autp it slpnal. Directive #: CCBD MEI-11-49%4
Pago: tod 2 '
Fajure Causeg Cianlfeant Characierislics Inspectionia) [ Tasts) Documan! Referenca
&LL CALUSES ASSERBLY INTEGRITYT TRANSCUCERS ARE SUBJECTED TO A VWIRKMANSHI® ECREENIMNG ACCEPTA MCE TEST INCLLDING  RCTO01
VIDRATION THERMAL CvCUMG AND FUNCTIONAL TESTS.
HOT FIRE ACCER TANGE SENSOR OFERATION |3 WERIFIED THROUGH HOT FIRE ACCEFTAMEE TESTING., RLOC 4B
TESTING (GREEM AL
NATA REVIEW ALL CONTROLLER DATA FROM THE PREVICUS FLIGHT QR HOT FIRE 15 REVIEWED. ANY EASFC PLM 12:8

ANOMALOUS CONDITICH NOTED REQUIRES FURTHER TESTING OR HARDWARE REPLACEMENT
FRIGR TO THE NEXT FI IGHT,

PREFLGHT CHECKOUT SENEORS ARE VISUALLY TNSIPEGTED-. ' OMRED 41800410
SENSOR DPERATIOM 15 VERIFIED EVERY MISSION FLOW BY SUCCESSFUL COMPLETHIN OF THE OMRED Y41 420010

CONTROLLER SENSDR ELECTRICAL O ECIKOUT, (LABT TEST) OMRSD S00FAD 213

Failure Histary: Comprehenaiva Failure higlory dala is mairtalned n tha Prabem Reparting databaze (PRAMSFRAGA)
Reference  MASA ltier SAZ1MBI208 and Rackeldyne |ether ABRCOI7E1

| Operplionel Use ol Applicable,

m

..,'l
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Companenl Gronp:

Iipriltars and Sensore

FIELD CONFIGURATION

Fraparad: Rl Olivar

e Hame; FFPB and QPE Purga Praskurs Transdusers (B2 K, F2.4) Approved; T. Hguyen

em Humber: J223, 1A Approval Dete: 105

Part Hymbor: REIZINRESIINT, RETZ1IIRES 7004 Charge #: 7
Directive ¥ T LCBD ME3-01-4994
Page: 10of 1

Base Llne Rationa‘se

Variares Change Ratlanala

Varlant Dash S urbar

JIDA JZ2A - TFesa walds Rave bean
assessed and deramined 13 have
imarcvied ultimate and istd

Lipl 7

s{rengths encorance liml*s and
lraclu-s ‘faughness over hoza walds
ligted i ‘ho welt pazesement (VRS-

nESE)

J223, J224 - New deslyn improses
Frocuciofity Inspactahilly and

Welds we'a 3332358d a5 acceptakla
far fiight by nsk agsessmant (RE8-

New dasign eliminalzs ona weid and increasas gvarn|| campanend strength,
LUEE A5 |5 RATIOMSLE;
Wetded exzamblias maet all CEF remirem spts [RE5-8755).

RESIZM-207 237
RE2233-01

reliabillly of the I"Bnsducer  Wew
das. an reduces tha risk of *ha
introdu ol on of Songuctive

eemlaminzhom,

An Inlernal vaouum case i3 used for
rafe preasurs referance point.

MNenw desfgn elimingbe s intarm el vacuum case and redy cesd polen lal for condisctire
contamin plion.

LUSE REIE atinngle:
Functionallly of 2e10 prezauna raferencs 18 emalntalned,

RES?001.217, 297
REZ233-021
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WELD JOINTS
Component Sroup: lgnitars and 3ensars Frepared,; M, Ddiver
1 CIL Hem: J223, 1224 Approved: T. Hpuyen
Componeil FPB and OFB Purge Pressure Transducers [F2.5, P24 Appraval Dala; 1amas
Fart Humber: REZIIARESMM, RE2IIVRESTIM Changa #: 1
OlrecHve §: CCBC ME3Z-01-4t94
Fapge: 1af1
Cr teal nilig!
Rpogt  Flaw Slza kot
Side Mot Delectabla
Compenent Basic Pat Number Well Mumbar Vel Type  Glass ACCEES  MGF LCF Cammenly
PRESSURE TRAMSDUCER REZZIXRES U
PRESSLIRE TRANSDICER JER 1200 el | EAW 1l X b X
PRESSURE TRAMSDILCGER JLTH B Cog-2 EAW fl X X
FPRESSURE TRANSOUCER A 80 CCC-5 EES Il X



